Gene targeting demonstrates that the Plasmodium berghei subtilisin PbSUB2 is essential for red cell invasion and reveals spontaneous genetic recombination events.
The Plasmodium merozoite proteases involved in the crucial process of erythrocyte invasion are promising targets for novel malaria control strategies. We report here the characterization of the subtilisin-like protease SUB2 from the rodent parasites Plasmodium berghei and Plasmodium yoelii, leading the way to in vivo functional studies of this enzyme. The kinetics of expression and subcellular localization imply a central role for SUB2 in erythrocyte invasion. Through the use of gene targeting strategies, we assessed the relevance of P. berghei SUB2 for the intraerythrocytic cycle. The selection of recombinant Pbsub2-TrimycDuoXpress-tagged parasites and the proper expression of the modified coding region demonstrate that the Pbsub2 locus is accessible to genetic modifications. However, Pbsub2 knock-out parasites were not recovered, confirming the importance of PbSUB2 for P. berghei merozoite stages, and supporting the fact that its Plasmodium falciparum SUB2 orthologue is an attractive drug target candidate. Finally, we identify revertant parasites that have lost the integrated selection cassette while conserving a Pbsub2-tagged gene. These spontaneous reversion events should overcome the scarcity of selectable markers available for this parasite, giving access to multiple gene tagging strategies, which, together with the validation of a TrimycDuoXpress tag, would represent valuable new tools for studying the biology of P. berghei.